COUNTRY 

SUBJECT 


Approved F or Release 2009/07/01 : CIA-RDP82-Q0Q47R 0004Q 0270004-3 _ 

CENTRAL INTELLIGENCE AGENCY 

INFORMATION REPORT 




USSR 

Electron Tube Research, Development 
and Production 


DATE DISTR. S’ APfi, 

25X1 

NO, OF PAGES Sj 


PLACE 

ACQUIRED 

DATE 

ACQUIRED 
DATE OP : 


OF THE UNITIO tTATC8> WITHIN THE H E A N I N • 0 F T I TL I IBi •ECTIONt 793 
ANO 7»4f Of THE U.E. COBEi Ai AHENDID, ITl TNAHtMIEIION 0* AEVf. 
lATION OF IT* CONTENT* TO ON NECEIFT fV AN UHAUTHONIEEO FENtON It 
FNOHIIITEO IV LAW. THE NEFNODUCTION OF TN I I FONM It FNOHIIITEO. 



NO. OF ENCLS. 1 (5 pages) 

ILISTEO BELOW) 

25X1 


THIS IS UNEVALUATED INFORMATION 25X1 


TABLE OP CONTENTS 

Electron Tube Research, Development and Production 

A. Vacuum Tubes (Background) 

1. Porelgn Influences 

2. vacuum Tube Activities In the USSR (General) 

3. Svetlana Group (Leningrad) 

k. Institute i60-Pryazlno (Moscow) 

5. Political Ideology and Tube Research 

B. Vacuum Tube Techniques, Production and Materials 

l. General Assessment 

2 . Production 

3. Materials and Techniques 

4. Research 

0. General Tubes 

1. Glass Bulb 

2. Metal-ceramic 

D. Spibclal Tubes 

1 . Cathode Ray 

2 . Modulator 

3 . T-R 

4 . Submlnlature 

5. Image Converters 


25 YEAR RE-REVIEW 



CLASSIFICATION SECRET 


St Sit 6 

[T 

iirmy 

X 

ATIG' 

X 

DISTRIBUTION 







Navy 

IJ 

Air 

X 

FBI 

X 

p&a/si 1 ^ 1 







— 


Approved For Release 2009/07/01 : CIA-RDP82-00047R000400270004-3 






Approved For Release 2009/07/01 : CIA-RDP82-00047R000400270004-3 

SECRET “ 

- 2 - 


Magnetrons 
3. 3a3d.c IDal^a 

2. Magnetron #10 (German RM 4032) 

3. Magnetron #8 (Early Warning?) 

4. ’Rising Sun' 

5. Magnetrons In 40-150 MO Region 

6. Techniques 

Tables I and II (Magnetrons) 


25X1 


IT -h 



P . Klystrons 

1. General 'Description of Klystrons #1 through #6 
Table III ('Klystrons) 

0, Transistors and Crystal Detectors 

1. Transistors 

2. Crystal Detectors 


Appendix 


A. Vacum Tubes* (Background) 

1. Foreign Influences on vacuum Tube Technology . 

a. '' In the Immediate post-World War II period Soviet activities 
In vacuum tube technology were Influenced very sifcrongly by 
the German dev elopments j methods, techniques and personnel. 

I the original Soviet Idea might have been to 

pattern their vacuxim tube build-up In accord wl^b 
experience and know-how. If such were the case,'' llnS' 1068; 
did not progress very far] 


25X1 


-guided in its plans and programs mucn more sirongl;/ by 
the USA developmen'&s than by the German recommendal.lons. 

They continued to exploit fully the German technological 
know-how, their shop and production techniques and their 
testing and production tools. They had the German ispeclallsts 
in the USSR survey and analyze their war-time and post-war 
research and development, and were willing to adopt; those 
that fitted their plans and requirements. They used Germans 
to design and build new devices, testing tools and equipment 
and to establish several well-organized modern vacuum tube 
Institutes and plants. It was, however, the American 
methodology that the Soviets were Impressed by, and tr-led 
to master. One of the Important continuing Jobs that the 
German specialists were expected to perform for the So\'lets 
was to elucidate the USA vacuum tube technology and Itts 
developments. It got to the point that the best way foi’ a 
German to convince the Soviets of the merits of his 
proposal was to claim that It was based upon an American 
development. ' 


25X1 




^Notej The term 'vacuum tubes' Is commonly 

'used to Include a wide variety of electronic 
devices, as well as transistors which' replace 
vacuum tuber , 'Electron tubes, a- generic, term 
used In the' t It le of i- this report'. Is coming ■ 
into more widespread use; to cover this wide ''voo 
range, of ■circuit' ioomponent8_^'';'' ;■ os.' 

C.lX'C.Uj. u t ii f] , 
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I the Soviets 

believe that American methods as a whole are better suited 
to their purposes than the Geman, and that the American 
products lend themselves to much easier production processes 
In the USSR than the German. The second reason Is that the 
American high-frequency technique Is greatly superior to 
the oermen. Thirdly, American electronics progress In 
World War II was exceedingly well reviewed, analyzed and 
described In readily available publications of MIT, Bell 
Telephone Laboratories, RCA, etc, and that these develop- 
mehts were kept up to date by the US open technical 
literature also readily available to the Soviets. These 
books and publications which were translated by the Soviets, 
as well as the US Joint Army-Navy specifications and RCA 
Blue Books , were available to t he Soviet engineers in all 
Institutes ] ~ _ I It Is much easier and more 

satisfying to the Soviet engineer to be able to read books 
at home and keep Informed than to ask questions In the 
office and show his ignorance, particularly to the Germans. 
That this view w as shared bv the higher authorities In the 


USSR can be seen 


from the fact that all senior 


Soviet electronics specialists have dollar funds assigned 
for purchases of foreign literature and can use these 
funds at their discretion. 


2. Vacuum Tube Activities In the USSR. 


25X1 

25X1 


25X1 


25X1 


a. 'All vacuum tube Institutes of MCEI (the Ministry of 
Communications Equipment Industry) are directed by the 
Second ’Main-Admlnlstratlon Group (for vacuum tubes), the 
Chief Engineer of which Is /Tnu/ Sorokin. I 

Each of these Institutes Is headed by a 

Technical Director, all of whom! [are very 

capable administrators and hlgm — veuiii ileal men. 

Each institute has also a political commissar, who, 
however, do not Interfere In technical matters . 


b, "In addition to MCEI vacuum tube Institutes there are some 
vacuum tube capabilities In other Institutes of MCEI 
(le. Radar Institute In Moscow) and In the institutes of 
other ministries. Of these I I the best are those 

of the Soviet Navv. Air Force and MQB. ^ 


25X1 

25X1 


25X1 


25X1 


0 . A.ll Soviet Institutes are organized to be fully self- 
fjufflclent, and In theory at least capable of all 
■activities required to support their operations. All 
Kialn vacuum tube Institutes have their Independent 
research and development facilities, they design and 
produce their own testing equipment, they have their own 
workshops, they produce their own raw material and also 
do their own metallurgical and chemical work as required. 
Three reasons for this Soviet procedure which Is quite 
foreign to the normal German procedure are: (1) reliance 
upon a host of suppliers located frequently at great 
distances from the vacuum tube plants In laboratories, 
the tremendous distances in the USSR coupled with poor 
transportation make the flow , Of msiterlal slow and 
hazardous; (2) the specialized needs of the,,^yabuum 
tube Institutes for relatively small quantities of high' 
quality material not generally produced elsewhere, and 
(3) the desire of the Soviets to have as many operating 
units as possible In any event\iallty similar to the 
Invasion of the USSR by the Germans In World War II. 
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d. 


"In order to eliminate unnecessary duplication of effort and>Q . 
keep each institute informed on the progress and problems of 
all others biannual meetings are held of representa tives of all 
insti tutes on specialized problems in their field 


a good deal of tho ught and preparatory work is required tor 
such meetings and I ^ they are considered very effective. 
these me e t Ing s c ommuna i problems are discussed and recommendations 
are made for assignment of problems to one or more qualified 
organisations. When the project is assigned to one ^ 

special oommittee is selected from members of other institutes 
to pass bn the progress and outcome. At times the same project 
is given to several institutes and the best solution is accepted 
for all. I this method works very satisfactorily 

in the USSE7 

3. Svetlana Group (Leningrad) 

a. I I Svetlana Institute occupies a position in 

the USSR in the field of vacuimi tubes not xmlike that in the USA 
of MIT in the field of radar, or the Bell Telephone Laboratories 
in the field of telecommunications. 

b. "The Svetlana Institute grew out of the old Marconi plant in 

Svetlana which manufactured transmitter tubes. It is one of the 
oldest and best electronics groups in the USSRi it is here that 
some of the best Soviet electronics specialists at present were 
trained. (Zuzmanoyskly is one of them.) Svetlana men are not 
only considered good engineers, they are regarded as an outstand- 
ing lot of people and are welcomed in any other plant or 
institute. All new vacuum tube institutes in the USSR have 
several Svetlana men assigned to them to serve as a core in 
technical administration and activities. There were four 
five Svetlana men in Pryazino, and the same number in Novosibirsk 
and Tashkent where some Svetlana people were stationed even 
during the war. 


Svetlana engineers are not influenced by the 


Communist Party ideology, are quite Independent and yet are 
left unmolested because of their technical supplorlty. For_ 
example, there was the Instance of the former leader Svetlana 
being Imprisoned for political unreliability in 19^7 without any 
detrimental effect upon Svetlana personnel. 


d. "There is also another facet of the special position 

Svetlana groups it is a .closed fraternity and its Influence can 
be Just as strong in support of progress as ^salnst it. An 
Interesting case to support this opinion occurred in 1939/ 

A Soviet article was published on magnetrons* in which the 
fliit.'hor. M P Alekseyev, appears to have made the basic discovery 
of the* use of resonant cavities in connection with magnetrons. 

It is known that this article had some i nfluence on Ge i^n 

magnetron developments during 1941/42 | , .. , 4 . 

Influence was not greater because the Germans at that t^® 
primarily Interested in tunable magnetrons and missed fully 
the potentialities of the fixed magnetron technique so well 
SLgnlzed by the BrltishQ. In the USSR Alekseyev s work was 
Wholly disregarded by theHvetlana people, 

field of activity, because Alekseyev was not one of the Svetlana 
group and worked with Kapitza in another institute. 

n ^ Note: This might refer to an article appear- 

init in the jou rnal of Technical Physics, vol 10, 1940,, 
np*1297-13O0, by H P Alekseyev and D t) Malalrov, which waS 
t?anslItedaAd published in March 1944 issue of IRE Proceedings^ 
Motet The fact that the Soviets Ignored this development is one 
of the most significant factors in the history of Soviet micro- 
wave tube development. The Soviets missed a major discovery 

and exploited only one part of magnetron technique continuous 

wave generatlon_j 7 
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Iristlt^te I60-- Fryazlno (Moscow) 


Institute 160 Is the biggest and most important 
general vacuum tube organization in the USSR because of* the 
presence there of the largest group of German specialists. 
Two-thirds of the German speciali sts were well-trained in 
radar and high-frequency work and[ 


]all were very keenly aware of the importance 
of measuring and testing techniques and instruments^ The 
Soviets apparently recognized their potential in testing 
techplqi^es and most of the German specialists there were 
assigned to this field, not only to meet the needs of the 
Fryazino Institute but for the general benefit of all vacuum 
tube institutes. The Institute built practically all its 


25X1 


25X1 


25X1 

25X1 


were better than 


b. 


measuring devices and these 
those produced in Germany. 

'* 0 nce the Soviets recognized the importance of laboratory . 
equipment^ the German engineers received considerable assis- 
tance in their work on such equipment. They were in a 
position to obtain the necessary materials, even those other- 
wise not obtainable because of scarcity and were encouraged 
to initiate,, through their Soviet superiors, requests for 
foreign -made equipment of specialized design or performance 
characteristics. Other Germans and myself in Fryazino asked 
on! many occasions for the purchase abroad of American-made 
laboratory equipment advertised in USA technical periodicals 
,and |ot them. 

5. Polltibal Ideology and Tube Research. 

a. **No hindering effects were evidenced in the whole field of 
Electronics and in the specialized field of vacuum tubes 
by the Soviet Communist Ideology or the demands for Party 
line purity. There are many Party members among Soviet 
vacuum tube specialists. Ther e are many more who are^ ot-. 

^toipng those in responsible positions there are men who not 
"only are not members of the Party, but are quite outspoken 
in their non-party views without any apparent penalties.^ 


25X1 


25X1 


b. 


"Although there are such cases as a past scientific leader 
of Svetlana who was imprisoned for his political views and 
/TnuZ Katzmann who, as a Jew, was not considered reliable 
and removed from Moscow to Novosibi rsk;, however, 
cases such as that of MaJ GheletninI |who 


there are other 


25X1 


was caught in an attempt to desert to tne west ana who 
was not punished (in the USSR the penalty for his act is 
death) but, in addition, was placed in charge of sub- 
miniature tube development and production in Kalinin and 
was permitted to-travel frequently to Leningrad which Is 
in the zone of severe security restrictions, and of ^nu 7 
Zuzmanovskiy who was quite candid in his views of the 
highest Soviet officials without any detrimental effect 
upon his professional position. 


c, "In Institute I60, as in all others, there was a political 
commissar. He was to tally Ignor ant in technical matters 
and had nothing to^do| ^with scientific ^otlvi ties 

of personnel of the' ‘Institute, but handled such matters as 
procurement of materiel. This, I believe, is indicative of 
the general situation in the USSR in regard to the vacuum 
tube and electronics fields. The Soviets are too anxious 
to use all their capabilities in. building up their potential 
to permit their political views to interfere with this goal, 
at least at present . 
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B. Vacuum Tube Techniques# Production and Materials 
1 • General Assessment, 


a. 


-g ^ basic weaknesses in Soviet electronics 

and, more specifically in vacuum tubes, were recognized by 
^the Soviet leaders towards the end of World War li in that 
they were pinpointed and analyzed during the Immediate post- 25X1 
whr period and that most of these weaknesses were alleviated 
by :195i/52. By that time the Soviets had built a number of 
'WeTl-dperated and effective Institutes for the development 
and production of all modern vacuum tubes; absorbed the war- 
^Sv^RPSt-war progress of German _and Jjaerican technology: 

of effectlye, l^bocatory and 
and testing techniques and set up 
"§ 9 Ailti@s Jor developing and producing testing 

vacuum tube 

pecialisjs^ theoretically weil^trained in Soviet educational 
R?ovlded ^plent if ul . f aqllitie s for their 
|S?,. 2 tlcal, on-the-tJob training in electronics and vacuum tube 
Jnstitutes. Therefore, although the Soviets are still behind 

^ firm basis has been 
Ipapitshed Jn.the USSR for future growth and expansion, and 
||pg||9Wing S vacuum tube, potential should be watched 

^ A/imrluan prod . 

’'Igfift yacuT^ specialists have been guided to a large 

extent by American methodology, technology and progress 
^ee para lb abov_^. 

Hoes a;. .;a produced lner^^. amour 



J®Sj§.ne5iYe_r?(leviopments of foreign Ideas should be 
’lS®-4fi.5??pi§x--3P®oifio .examples of post-war original 
;£^„9"f9r6i SPt^lJbe muitl-oavlty hlgh-output, hlgh- 
E,ssgl-ensy,masnetron In. the 40-150 ?m region, the 'Samovar' 
’IIbp§S»SP^ '*'~®i-^iSh-quallty theoretical work of Zelt-lln 


CHIU uiic iiiKii- 


2. Tube Proguotloni 


•:du 


• 4S-^^^S5^g9-®?^9.,department was established in 1948 to 

tube machinery arid develop methods and means for 
tube production. (There were 200 to 300 engineers in 

Tfa -. ..thi 8 ..^epartment., ) r ~ 


^ ^ 

■ operation of this department the 

Qhd output of this department was poor due 
|0|y®|'® Jack of speclallstsv: -Inadequate tools, meager 
|^|?.|*&5e In this field and poor coordination with other 
“®PM?!“6nts.[^^do not kn ow what steps w ere taken later 

this situation. | [good work wa s done 

mt;Frya2lno on copying of [ American machinery, | 

■ I line with the general betterment 

T^^^JlfeheTquallts^ndquantlty of Soviet specialists and 
^tn t|ie detemlnation of the Soviets to improve their 
}^buu|n tube production, the work of this department 
...argeiy d'omlniBtrative , The Ministry of 'ur:-; 

vu:-: interested l.u adjusting itu^ prod rlc 
P,. olde a quantity of hif:h q’.icili:y , 

01 CoTTinonicati-'SECRET 

bi; : i:.:- ,• pec la^l plant fcr produc vlco- o,! ca 

Up •' ' iepeod arc Tprl i li't' "'' fr.,:iTTi ■ ■ ‘ 'SSH 

oa:- oaroly any spe- liil nlckeJ 


must 

was 

'oced-^c- , to 

:el an-1 ult:UuaT:e, 


*“ a ->■ 


' ?iir-^u:nors werr .initially ..,mp 
main sources '"'eiro-'i lo karm:. w 
Later Dr Kamm moviu. 

195^ in production of phosphor 


r"a I'ron;. -'?0'nar,„ one '■j.i'" ti o 
\ac H 1 a 1 ry . i , 

rg unere he is new ^eptemb.ei 

Later a special 


laboratory was established by the Soviets for production of 
phosphor. I ] the quality of this phosphor is 

fully comparable with that of German phosphor. Also an 
experimental phosphor laboratory was established by a German 
chemist in Pryazlno, with good results, 

SECRET 
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I the Soviets have solved fully or 

satisfactori ly the problem of the use of thorium oxide 
in cathodes. I 


I At that time some thoriiom oxide material was 

avallahle in Pryazlno wh^c^ was removed by the Soviets , 
from the Heyden Plant in Dresden. When this supply was 
exhausted Work was initiated at Fryazlno on developing 
substitute materials and on the production o f thorium 
oxide ■ Serious difficulties were encounterfld 


I the only good thorium oxide in the USSR 

la .that,; supp lied fey the Heyde n Plant; others were not 
gd(5d ehoiigh. ^ [the problem is still 

unsolved in the TTSSH. 1 

the quality of thorium oxide is a matter of luck 

and the success of Heyden is due to such luck and the 
characteristics of the raw material used. 


e. "The Soviet mica was of poor quality. This is based upon 
the fact that it does not last* particularly under coiii-^:- 
dltions'df over and under heating. Operating conditions 
in the USSR are very hard on tubes as line voltage 
fluctuates widely -25^ to +-15/^. Mica was carefully handled 
by the Soviets and was graded into three classes; (a) for 
high-frequency technique; (b) for use in power tubes and 
(cj for general purpose tubes. The only source of mic a in 
thp USSR is in Zhitomir in the Ukraine. there 

are som e deposits of mica in Northern Siberia! 

~ ^ Although oonaldera bxei wora 

was done by the Germans on synthetic mica j | . no . 

knowledge of similar work by the Soviets.' In the summer jpf 
1951 an Important request came from MCEI to a German 
specialis t to study the replacement of mica by ceramic ' i 
product s^. r [dQ_^ not know the present status of this project-; - 
I ^ Note: Analysis of Soviet general purpose- 

tubes by ATIC Indicates that the quality of mica used 
in, .these tubes is very good and in fact somewhat superior 
in'duallty to ours. It is therefore possible that ] 
was not familiar with the mica situation in the USSR or 
that mica supplied to the development Institutes in the 
USSR was of poorer quality than that available to the 
'prdductldri plants^/ 


I The basic Soviet requirements for copper for 

tubes (Including magnetrons) were (a) suitable electrical 
characteristics (b) easy machining. The Soviets have had 
n,o trouble with copper and they have had enough experience 
with copper in other industrial uses so that normal quality 
copper was considered by the Soviets to be good enough for 
magnetrons , ' 


g. "In general, the Soviets are quite familiar with all modern 
problems and progress in vacuum tube techniques and methods 
and have proven capable of adapting the foreign develop- 
ments and ideas to their purposes. The Soviets are 
presently doing very capable research in the vacuum tube 
field,. They are capable of originality although not adverse 
to borrowing ideas from abroad. Older specialists such as 


25X1 
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Svetlana engineers are being augmented in this regard by 
very capable young engineers fully comparable if not better 
than young German engineers; for example, Zuzmanovskly 
and Alekseyev's work on magnetrons, Zeitlln^s work on 
klystrons^ Vogelsohn*s work on gas tube technique. The 
Soviets are very Imaginative and stubborn people apd 
permit experimental work, at times very costly> on prob- 
lems which would no t be tolera ted in Gemany or the USA; 
le, * Samovar* which f [ would have been abandoned 

elsewhere, intense work on' 10 megawatt and higher 
magnetrons . 

h, "The following sketch ^ig 1/ ia the Jcreuzaonde device 

reported; ! | previously I ^ The 

'consist of two sets of electrodes at right angles 
to each other. These were used in the electrolytic 
trough to obtain two right -angle .Qomponents of the 
magnetic field. The device was of. considerable laboratory 
use at Pryazlno. 


25X1 

25X1 

25X1 

25X1 



Research. 


KREUZSONOE (PIG 1) 



a. "All research in the USSR, including the work on vacuum 
•tubes was centered in and coordinated by the Academy of 
• Sciences in Moscow and by biannual meetings of the 
research leaders of the important tube Institutes 
^ee par 2d abov^. Some of the tube research was 
centered in an i nstitute In Khar kov^ presumably for the 
Ukraine although I I the good work done there 

was felt in all institutes. 


0 . 


b. "Special problems relating to cathode problems were 
centered In Kiev/ 


General Tubes. 


25X1 


25X1 


1. Glass Bulb. 


2. Metal-Oeramlc 

a. "The metal-ceramic tubes made at 03W were of the World War II 

type and construction; le, LD-9, LD-ll and LD-12, | , 

Considerable development work was done on the LD-15 



b. "Metal-ceramic tubes were produced at Novosibirsk. The 

LD-12 grid was In the form of a woven mesh /bss Appendix 
Pig 2a and 2 t7* I ^ thls grid Is Inferior to 

the German grid due to wider variations In grld-to-eathode 
spacing. 

c. "In the summer of 1946 the German group at OSW experimented 

with a new form of grid to reduce the grld-to-cathode 
spacing and Improve high-frequency cut-off characteristics. 


25X1 

25X1 

25X1 

25X1 
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A glass form was stamped in the form of a cathode and a’ 
grid mesh was machine-engraved on It. The grooves of the 
mesh were filled with carbon and a copper grid was 
produced by electrolysis. The work was stopped when the 
Germans Wdre moved to the USSR. I 


Special Tubes 
Cathode Ray Tubes 


I the 

' tube might have been used in a special computer then under 
development, most probably for a ballistic computer, is 
based on the type of special accuracy requirements supplied 
to the Cathode Ray Department at Pryazlno and on special 
work on testing devices wh ich the Germans were asked to 
undert ake for the pro.lect. 


b, "Dr Roethe worked on dark trace tubes at OSW. Development 
work on these tubes was continued in the.ysSR. . In 1950 
the Work was considered so secret that the Germans were 
^ not permitted to work on it. 1 

statements that the normal Soviet procedure was to 
elltninate Germans from the classified projects whenever 
I I development was completed or proceeded to the 

point that it could be completed by the Soviets,, it is 
possible that L__Jreferenoe to the elimination of the 
German specialists from further work on dark trace tubes 
might have meant that the Soviets considered the project 
sufficient ly a dvanced for production or pre-production 


engineering 


c. "There was a special development in 19^6 at OSW on a 

high-speed writing cathode ray, tube. The principle used 
in these tubes was the same as in the USA and a mic ro- 


sQope 

waa used for obaerving the cathode ray trace. ! 

1 not 


any connection between this 


work and Geiger counter tubes or high rise-time counters. 
At Pryazlno a special oscilloscope was built to study the 
build-up time of magnetrons. 


Modulator Tubes . 


■ a'. '*At’ first the Soviets tried spark gap modulators for high 
efficiency Jobs but the methods were given up when they 
later developed high efficiency hydrogen thyratrons and 

hard tube modulators, Their experience with hydrogen 

■hhvrflt.rnna waa good. I 

/Of Special Interest was the Soviet, uss’ of the 
technique to maintain the hydrogen pressure at constant 
level by using silver cathode in an iron sponge. This 
was tried in 1951/52 and | | not know whether the 

development was completed. The Soviet work on iron sponge 
was very good and the pore-volume was about 50 ^. The 
5 AC-21 tube was an interesting one developed and produced 
at Pryazlno. This is a half -me gawatt tube usin g plate- 
anode voltage of 35*-000 volts. | trouble 

was experienced with this tube , 


25X1 
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25X1 
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"bamoyarf- The Soviets spent five or six years in the 
ISvStopment of a five-megawatt hard tube known as _ 

• samovar ’ = ^ee Appendix Fig it was b ased on an RCA 

idea for. a tube (and according^^Z^^Dseen in «CA^by 
‘ the Soviet engineers) for other purposes 
by the Soviets to a modulator tube. The 

13 cathodes arranged outside with the anode in the center. 
With the grids as shown, 
complicated and very bad 


1the tube extremely 
I in such a tube 
the electron scattering angle must be small to be effective, 
and such is the case only when the anode and cathode 
occupy conventional positions. With the reversed position 
of Samovar the scattering angle is much greater than the 
optimum.. Nevertheless, the Soviets produced these tubes 
at "the rate of 30 to 4o per month, in spite ofl^s poor^ 
performance and complexities and in spite [argumen s 

with which the Soviet engine ers were inclined to agree. 

^ these tubes were to^be ^sed 
in some high-priority equipment available in sufficient 
Quantities to require 30 to 40-tube production per month, 
^believe ^the tubes were for use in early warning 

equipment, 

”5D-21 “ This tube was copied originally at OSW and later 
re -^ eloped by ^the Soviets in Fryazino and perhaps 
elsewhere. The tube developed at Fryazino has 
four times the .capacity: Qfathe Amerrican 5D-21,„ This, g ^ 

accomplished' by increasing the cathodes, raping the^anode 
voltage (35,000) and Inserting an electrosptlc sWep 
at the end of the screens. The development wop top 
about six months and the tubes were unifom pd Spd 
/a schematic drawing of the tube dpelopd at Frypino 
Ts shown in the Appendix, Figures 4a ap W. 
type uses two palrs^of^pthode3Z.MMaZpf fou| cathodes 


as in the American 50-21 . 


JLXi tiXAC , I 1.1* U 

find this deslKn easier to manufacture, aithougn, — ^ — , 

I ' bhe Soviets continue to manufacture the four-cathode 

American type also^^^ Reports from OSW indicate that 

^there were considerable difficulties pth_ thp 
The difficulty was most probably pe to 
thft war-time 5D-21 was too small for the power ana 

■ viltZl rSlSmeitsV It is, therefore, vpyptpepins 

that r“ n tiid not point out any spec ial dipiopties 

with this tube in the USSR beypd^^ ptlmate of the 
$ix-months development time and the quality of 
products_y ' • 

T-R Tubes. 


w "Much discussion took' place in the USSR in regard p 

SS-ban^TS Ltaerand that the problem was pnslderp 
very important. The problem was not handled in Pryazino 
but elsewhere . 

c "Later in Pryazino the problem of a very fpi^!ecoyer2LTTR_ 
* . . 1*.-.!. j-i M-»aci irnoTAl Rnn's ficroupj 


liaucr -un - 

. iirlinafily on 


Thus 


1 somewhere in the USSR the basic^ development 
work on such tubes was carried on under high priori y. 


25X1 


25X1 


25X1 


25X1 

25X1 

25X1 


25X1 

25X1 

25X1 

25X1 


25X1 

.iOA I 
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25X1 


^ the basic development was done at Svetlana 25X1 

(Miss Vogels on is a Svetlana engineer) and the reason for 
high importance was to equip their night --fighters : with' 

3'-om equipment. The short recovery there might be 
ir^ortant in some sort of short-range (intercept )= r^ 

Motet In spite of additional efforts no more specific ^ 
information was obtained from source. If the above ' 
opinion is to be taken seriously this is the first reference 
to Soviet research; and development work, which goes back to ^ 
1950 / 51 , >on night'interceptor radars^ 


Subminiature Tubes . 


25X1 


\ ihe Kalinin plant was 

completed for production in 1949/50. This plant,; -under the 
general guidance of Major Cheletnin, is the productiori- 
center for subminiature tubes and proximity, fuses and 
the, output of this plant is very sizeable (no .estimates 
of output) . 

Image Gdhverters 


^ I 25X1 

^ the soviets removed> among other- 

plants, an OSW plant for image converters to the USSR 
and the plant was dismantled with special care and shipped 
to the USSR without any German specialists. The ■Soviets 
claimed that they knew a great deal on this subject and 
did not need German specialists, but wanted the German 
production facilities only to increase their total output 
capacity of these tubes. 

Magnetrons. 

"The. informatlpn 'on Soviet work on basic types of magnetrons, 
aVaiiabie to source, is summarized in Tab 1 (general 
description and comments), in Tab 2 (technical data) and 
in the Appendix, Fig 5f o, and 7. In discussion, 

, additional projects on magnetrons were mentioned. These 
were either in the nature of general laboratory work,, or 
as unprofitable or else the' amount of 

information available was insufficient to clearly 

fomulate the extent of Soviet activities or interest; - 

25X1 


"German magnetron developments have influenced the Soviets 
in Magnetron #10, which is essentially the same as the 
German RM 40^2, developed at Oberpfaffenhofen in World War II. 
Magnetrohs #4 and 7 are similar to the German LMS 16 and 25X1 

TjMS-^ 2 which were developed by the Germans for JjaMning. 
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25X1 


3 . 


4 . 


"The' Soviet magnetpon developments were also Strongly 
J-rifluenced by the US developments. The MIT series was 
the source of a nimiber of designs, and particularly of 
Magnetron #8 /see Appendix, Fig 7/* which was assigned 
great Importance by the Soviets/perhaps for use with - 
token radars^." 

"Rising Sun" Magnetron, 


The technical data on this magnetron (#5) is given In, 
Tah 1 and 2. A schematic sketch of the cross section 
of the magnetron Is shown In the Appendix, Pig 5. 


25X1 


^ Information on the Rising Sun magnetron came from 

Zuzmanovskly who was responsible for the magnetron develop- 
ment in general and for work on the Rising Sun in 
particular i The basic data pn this mag netron was known 


to ZuzmanQvskiy in 19^6> ancL| ^was not obtained 

directly from Japan* but probably from RCA In the USA, 

The active development on the Rising Sun magnetron was 
Initiated) In 1Q47 bv an all-Soviet group under Zuzmanovsk ly ' s 
supervision. 


25X1 


25X1 


25X1 


Pthe project was 

considered very Important and was protected by high ■ ' 

security restrictions , ' 

25X1 


5 . 


jOn thp bepla: of remarks of t he Soviet engineers ^ ■ 
and^nindrs Of other German specla:|J.sisl 
some channels might have existed. | 

~ I In general the Soviets- vfere very acrive_ana_ 

successful in getting basic and detailed technical .Infomia— 
t ion and equipment from the USA, They attached higlr 
Importance to US developments, techniques and methods 
ahd used all methods (covert and overt) to procure them. 

While, in the USSR rntecame more familiar with the US . , 25X1 

eiectrohlos post-World War II activities than with the 

German, 


Magnetrons In the 40 - 150 MC Region, 

a, "The Soviet work on magnetrons In this frequency region 
was top secret, was done by the Soviets only and thus 
no Germans knew exactly what the Soviet program or 
progress was. It was known that a group of Pryazlno 

^ ,25X1 
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25X1 


b 


Soviet engineers worked on the project under the direct 
Supei’Vision of Zuzmanovskiy . Additional work might have 
been done elsewhere (Leningrad or Moscow). Some German 
specialists worked on specialized problems believed to 
be related to this project (such as pulse technique) and 
in the course of conversation with Zuzmanovskiy (in 1950?) 

I told about a top-secret project on high-power, high- 25X1 
efficiency magnetrons which Zuzmanovskiy believed would 
^require a new and different principle of magnetron con- 
struction, The idea ^ee Appendix, Pig ^ was to use not 
one central cathode, but several individual cathodes located 
in individual cavities. The Soviet goal apparently was to 
produce a very high-power magnetron, perhaps 10 megawatts 
or more, operating at high efficiency (8o^ or more). II 25X1 
several experimental magnetrons were developed 
for this frequency range with output of over one megawatt* 
by Zuzmanovskiy and his people. 4now whether these 25X1 

were normal type single cathode magnetrons scaled up for 
their frequency range, or prototype models incorporating 25 X1 
Zuzmanovskiy ' s ideas . I | 


"Magnetron #9 could be used for only two purposes^ as a 
linear accelerator in atomic physics, or in radar. 

Since it is not likely that the narrow frequency band of 
such magnetrons would be of use In the linear accelerator 
application, present opinion is that the magnetron was 25X1 
developed either for high-power early warning radar against 
missiles at distances of 300 to 400 miles or for missile 

^oth problems were of intense Interest to Capt Shokin* 
Lwho was in the position to 25X1 

“development of such magnetrc 


.le projecc or tne 

to guide it, and with the help of 
the problem. 


^ magnetrons, 

suzmanovskly, to solve 


Magnetron Techniques 

a. "The problem of magnetron strapping was studied by bhe 

Soviets' very intensely and all outside work was thoroughly 
Investigated, The Soviets reached a point of a -reasonably 
good understanding of the problem and of applications. 

b. "Muph work was done on this at Pryazlno under Zuzmanovskiy 's 

direction, who also contributed some capable and original 
research work on the problem. Both single and double 
Btrapi>lng were used. The Soviets also used the method of 
accurately controlling the frequency of magnetrons by 
carefully adjusting the distance between the strapping rings, 

c. "The Soviets used spiral, cathodes for wide-frequency modula- 

tions in magnetrons as follows: 



The nature of. modulation by such a cathode is such that a 
very wide frequency band can be prodi ced by the use of 
the very high frequencies used for heating of the cathode. 

j thlB was used by the Soviets as a simple 25X1 

method to produce wide-frequency band magnetrons for use 
in Jatraiiing, The work was, tested at Institute 108 on 
Jamming magnetrons and proved successful. Also noise 
frequency modulation was tested on Jamming magnetrons 
with this cathode and believed to be s'uccessful.*" 

I 25X1 
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MAGNETRQHS 


Magnetron No 1 ^agnetrons_were numbered for ease of discussion durine 
, ■ intepylew^ - ' ® 

According' to tho source, the 0.8 cm tube is only in the 
experimental stage, and possibly in development in Inst 108, Moscow. 
This is in contrast to information obtained from other German 
returnees. who stated that 'there was a large production of this 
tube already in effect. 


Magnetron No 2 ' 

This tube is in the planning stage only, and is designed .for 
1 cm operation (30,000 Mc/S). The proposed construction would 
follow the wartime Telefunken LMS-14 tube. 

Magnetron No 3 

This tube is a copy of US 7^5 magnetron whloh'Was designed 
for the H2X ,X-band, blind bombing radar. This is called "Meddo" 
by both Germans and Soviets. 

Magnetron No 4 

This tube, like magnetron No”., 7 ., is designed for Jamming, it 
is a CW, mechanically tunable type similar in design to. the German 
LMS- 32 . A copper tuning ring is mechanically .moved toward, and ‘ 
away from- thf* cavities;; ■- '■"' • -V < 

^ y ' ■ ■ - ‘ ; ■ ■ ■ 

Magnetron No 5 ■ 

The tube, is a "Rising Sun," fixed tuning, pulse type x-band 
magnetron. Development is not yet complete ^see Appendix, Pig 57 . 

Magnetron No 6 

This is a copy of a Canadian tdbe of the CV series, S-band. 
Magnetron No 7 

This tube is,, CW, mechanically tuned magnetron designed for 
Jamming, ^^ee Appendix, Pig 6^ An inductive ring is used for 
tuning in a manner similar to Tube No 4, and German type LMS-32, 

Magnetron No 8 

This tube is an S-band, pulse-type, fixed-tuning, 2-megawatt 
peak power such as would be used for early warning. Its efficiency 
is about 60 - 70 ^, and frequency stability 1 j 5,000. The Internal 
structure, . coupling device and test equipment were designed by 
Soviet engineers. The test equipment is reported to have filled 
a room of about 300 sq ft floor area. The tube development took 
three years, requiring seven or eight Soviet engineers. . 

Magnetron Ho 9 ■- 

This tube was designed by the Soviets, without German assistance. 
It was rumored to have 10 MW or larger power output by having the 
equivalent of a number of two cavity magnetrons in parallel. The 
tuning was accomplished by wave guide techniques and had a range 
from 40 to 150 cm. It is probably Intended for early warning. 

Magnetron No 10 

This tube is a copy of the German RM 4032, called the "zero slot" 

magnetron.. It consisted of,.a cylindrical anode with axially centered 
wire cathodes. As In the Rice tub^, ithfre Is a strong axial magnetic 
field. TWO tubes are made— one of' a range from 0.8 to 3 om, another 
from 3.0 cm to 12 cm. The main use of this tube is experimental. 
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Nomenclatan?e 

Magnetron” 
No. ■’5" 

Ma-gnetron 

No 2 

Magnetron 

No 3 

Magnetron 
'No 4 

Magnetron 

No 5 

Magnetron 
No 6 

Magnetron 

No 7 

Magnetron 

No 

Magnetron 
No 9 

Magnetron 

No 10»»* 

W^^length. cm 

0.8 % 

1.0 

3.2 

•<:3.0. 

31.2-3.5 

9 - 10 

9-10 

10.0 

40-150 

Two Models 
0.8^3 cm 

3 cm-12 cm 

Fixed or Tunable 

Fixed 

_ r*! 



ihonable 

Fixed 

Fixed 

Tunable 

Fixed 

Fixed ;«• 
wave guide 
technioues 

Tunable 


cw 



GW 

Pulse 

Pulse 

CW 

Pulse 

Pulse 

CW 






20.000 


2000-3000V 

230,000V 

750,000v 

4,000 max 

Anode Current 





Duty cycle 
1-1,000 or 
i-a^ooo 


300-400 m 



21 ma 

Heater Supply 




— 

Thor oxide 
heater 


DirectXv . 
heated 
Cathode- 
Tungsten 

Ba oxide 
heater 


A few - 
milliwatts 

Output Power 




scKLod is 

^ wccf) 

2 MW Eff. 
60-70^ 

]Ki^. 

80S6 

Application 



Meddo 

Radar 

Jamming 

Radar 

Radar 

Jamming 

Radar ,EW? 


Laboratory 

Tests 

Development Data 
Start 

Completicxn 
Special remarks 

Now in 
experi- 
mental 
stage 

Similar to 

Telefunken 

LMS-14 

cmly in 

planning 

stage 

Copy 

1949 

Intermittent 
In preprod. 
stage 

1947 

Hot com- 
plete 

Copy 

1946 

1948-49 

1946 * 

1949 



Production Data 






Mass fipp- 
duced in 
194S 

In 1949 
several 
hundred 
ner month 



100 

Where Developed 

Moscow 

108? 



Fryazino 



Fryazino 


Fryazino 

Regulator 

equipment 

developed 

in 

Fi*vazino 

Where Produced 

-- - ^ 


Saratov 




Fryazino 

Special 



In pro- 
duction 




*** Equals German HM-4032 
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P* Klystrons 

1, "Soviet klystron work was Influenced bv b oth O emian and US 25X1 

designs ^ee Ta ble III, page 18, madel Lassistance^which 

summarizes ! I knowledges of Soviet klystron^' 7^ 

following additional comments; 25X1 

a, "Klystron #1 - the tube is a copy of a General Electric 

A2 cm tube, scaled up. The Germans in Pryazino were 
asked to produce such a klystron for use in testing gear 
for 8 mm crystal detectors, but found it a hard Job. ^ In ? 

order to speed their work, the Soviets supplied Pryazino 
with this klystron, and some additional testing gear, 
which was produced elsewhere. 

b, "Klystron #2 is a copy from a US prototjrpe as copied by 

the Soviets from a 19^9 or 1950 IRE publication. The 
tuning range was claimed to be 2.5 to 12 cm, and the 
tuning was accomplished by mechanical control of the 
cavity ^ee Appendix, Pig 

0 . "Klystron #3 and #4 were copied from the US Western 

Electric 7^5 klystron and German LD-20jWhlch was a copy 
of the same prototype. Klystron #3 was tuned around 3.2 
cm and used for ‘Meddo* radar; #4 was tunable from 28^- 29 ^ 
cm and represents a variation of #4. 

d. '-.Klystron #5 is the same as the British tube,, which was 
. ’copied by the Germans during the war, Imown as LD-25, 

or klystron 1 (Siemens-Halske) . v . . 

e. "Klystron #6 is a shortened version of #5. Both these 

tubes . have a glass envelope arid use an external tuning 
cavity. 


' Transistors and Crystal Detectors, 

.1. "The USSR work on crystal detectors was based upon the German 
developments in CSW. In 1950 a plant was established in . 
Pryazino to manufacture silicon detectors following OSW 
procedures. Attempts were made in Moscow to manufacture 
•these detectors following the American procedure. Results 
were rumored not to be very good and best work was done 
‘With the’ German method. The second step was the intro- 
duction of germanium detectors. These were first made in 
Institute 2o in Moscow but with relatively little success 
and in 1950 Pryazino started to produce germanium detectors 
in small quantities on^^fexperimental basis. Some production 
was done at Pryazino, primarily for Institute l60’s require- 
ments. The main work of production of crystal detectors 
must have been done elsewhere. 


2. "It was only in 195^ that basic 

development and research work was initiated by the Soviets 
on transistors. The background of knowledge was available 
to the Soviets in American publications. There was a book 
by William Shockley which became available in the USSR In 
January 1952. A special committee was established in MCEI, 
consisting of the best specialists in the Soviet Union, to 
work out the fu ndamentals of transi s tors. Everyone wa a^ 
v ery optimistic 


25X1 
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Nomenclature 

klystron No 1 

Klystron No 2 

Klystron No 3 

US Type 

No 725 

Klystron No 4 

Klystron No 5 

K lO-l' 

Klystron No 6 

K 10-2 

Wavelength, cm 

0,8 

2.5 - 12 

3 cm 

2,8 - 2,9 

10 cm 


Fixed or TmaMe 

Fixed 

Tiinahle 



Tunable 


Pulse or CW 

Cl 

(see sketch) 



CV 


Anode Voltase 

2.000 






Anode Current 

220 nea 






Heater Suoolv 







Outout Power 

5 milliwatt 



' '■ ^ ' 

Same as 
English and 
German Pro^ 
totypes 

Same as 

K 10-1 but 
modified in 
shape 

Application 

Measuring 

device 

Ebqperim^tal 



Development Data 
Start 

Completion 

Soecial remarks 


1949 

1952 

1 year 

At 0^ (LD-20 

Gorjv of US tvne 

1951 

Variation 
of 725 

Production Data 
Schedule, etc. 







Where Developed 

Moscow 
(Inst lOS?) 



Fryassino and - 
Svetlana 



Where Produced 

Moscow 


Svetlana 
(presently 
believed to 
be in pro- 
duction in 
Saratov) 

Svetlana in - 
production 
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LD 12 GRID 


25X1 


CROSS SECTION 


Fig. 2a and 2b - Details of Metal-Ceramic Tube LD-12 
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VARrATION OF 5D2I 

ANODE 
>GRID 2 
>6RID I 

CATHODE 
HEATER 
ENVELOPE 



1 METALLIC SHIELD 

2 GRID I 

3 GRID Z 

4 ANODE 

5 CATHODE 

6 ENVELOPE 


£lg. 4a and 4b - SD»21 Cathode Ha/ Tube I 


LATER MODEL OF ABOVE TUBE 
CATHODES in-line AS IN 5D2I 



•Fig. 4a 



Fig. 4b 


magnetron NO. 6 


Fig. 5 - 'Rising Sun* Type X-Band Magnetron 
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MAGNETRON NO. 7 



(4) 


Ezzzzzz: 



vnm 








(3) 



CAVITY (I) 

VANES (2) 
STRAPS (3) 



(4) TUNING 
RING 


Fige 6 - Magnetron No, 7 - Jamming 
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Fig. 7 - Magnetron No. 8 - Radar, £arly Warning? 
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2 OUTPUT COUPLING TO WAVE GUIDE 

3 REPELLER 

4 ELECTRON GUN 

Fig. 9 - Klystron No. 2 - Tuneable 
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